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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] . . 

[Claim 1] A pellet of a semiconductor circuit possessing two or more connection pads is carried in a heat 
sink. Two or more lead terminals which become the perimeter of said pellet from a long and slender electric 
conduction board are arranged. Connection of these lead terminals and connection pads of said pellet is 
separately carried out by bonding wire. In a semiconductor device with which the closure of said pellet, said 
a part of heat sink, said bonding wire, and inside portion of said lead terminal is carried out to the interior of 
a resin member A semiconductor device characterized by said heat sink being exposed to a location where 
said lead terminal is not arranged in the periphery section of an inferior surface of tongue of said resin 
member. 

[Claim 2] A semiconductor device according to claim 1 exposed to a location of a cross-joint configuration 
where said resin member is formed in the shape of [ flat ] a rectangular parallelepiped, said lead terminal is 
arranged in the four corners of said resin member, and said heat sink connected a center section and a 
neighboring center section of the inferior surface of tongue of said resin member. 

[Claim 3] A semiconductor device according to claim 1 which said resin member is formed in the shape of 
flat ] a rectangular parallelepiped, said lead terminal is arranged in the center section of the neighborhood ol 
said resin member, and said heat sink has exposed to four corners of an inferior surface of tongue of said 
resin member. 

[Claim 4] A semiconductor device according to claim 2 with which two pellets are arranged by the amount of 
[ of the first direction ] bay in a location which a cross-joint configuration of a heat sink consists of a part 
for a bay of a pair which is respectively open for free passage in the first direction and the second direction, 
and intersects them, and counters through a part for a bay of the second direction of said heat sink. 
[Claim 5] A semiconductor device according to claim 2 or 4 with which an attaching part which bends up at 
least and is located in the interior of said resin member is formed in said heat sink at one. 
[Claim 6] A semiconductor device according to claim 3 which consists of a part for a four-corners portion 
where said heat sink is located in an inferior surface of tongue of said resin member, and a center section 
located in the interior. 

[Claim 7] Claim 1 which has also exposed the upper surface of said heat sink to a location of the periphery 
section of said resin member thru/or a semiconductor device of any 1 publication of 6. 

[Claim 8] Two or more lead terminals and a heat sink of a piece form a leadframe of a piece connected with 
one by tie rod etc. A pellet of a semiconductor circuit possessing two or more connection pads is carried in 
a portion of a heat sink of said leadframe. Two or more connection pads of said pellet and two or more lead 
terminals of said leadframe are separately connected by bonding wire. Hold by lateral part of said lead 
terminal inside a cavity of metal mold of a pair at least, and it arranges, said pellet and said bonding wire can 
attach and detach said leadframe with which one was equipped freely — It is filled up with resin fused to a 
cavity of said metal mold, and a resin member which the closure of said pellet, said a part of heat sink, said 
bonding wire, and inside portion of said lead terminal was carried out to the interior by making said filled resir 
solidify, and a lateral part of this lead terminal exposed outside is formed. In a manufacture method of a 
semiconductor device of excising said tie rod of said leadframe etc. and having made it make said heat sink 
and said two or more lead terminals separating separately When forming said leadframe, forming in a 
configuration which exposes said heat sink to the periphery section of an inferior surface of tongue of said 
resin member in a location where said lead terminal is not arranged and arranging said leadframe inside said 
metal mold, A manufacture method of a semiconductor device characterized by making it make a portion 
which said heat sink exposes contact an inside of said metal mold. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the semiconductor device with 

which the pellet is carried in the heat sink, and its manufacture method. 

[0002] 

[Description of the Prior Art] Conventionally, semiconductor devices, such as LSI (Large Scale Integrated 
Circuit) and MMIC (MicroMonolithic Integrated Circuit), are used for various kinds of electronic equipment. 
For example, in the portable telephone, the semiconductor device which consumes power so much like the 
amplifying circuit of a transceiver signal is carried in a micro container. 

[0003] Generally, exoergic temperature also becomes high so that power consumption is abundant, but since 
the equipment life is short, the semiconductor device has prepared the heat sink in the remarkable 
semiconductor device of pyrexia, so that service temperature is high. Although the heat sink is so effective 
that surface area is large, it is difficult to prepare a heat sink large-sized to a semiconductor device with a 
portable telephone as mentioned above. 

[0004] For this reason, in the semiconductor device, in order to prevent a superfluous temperature rise, it 
has been an important technical problem how pyrexia is radiated efficiently and service temperature is 
maintained at low temperature. In such a semiconductor device, the pellet of a semiconductor circuit is 
carried in the heat sink. Connection of the connection pad of a pellet is carried out to the lead terminal 
arranged to that perimeter by the bonding wire, and the closure of this bonding wire and pellet is carried out 
to the resin member. 

[0005] However, if a semiconductor device is carried in the circuit board and a lead terminal is connected to 
signal wiring, various signals can be outputted [ since the lateral part of a lead terminal is projected outside 
from the resin member ] and inputted on a pellet. Moreover, since the inferior surface of tongue and edge of 
a heat sink are also exposed from a resin member, if this portion is connected to the conductor pattern of 
the circuit board, heat can be radiated to the conductor pattern of the circuit board by the heat sink in 
pyrexia of a pellet. 
[0006] 

[Problem(s) to be Solved by the Invention] The above semiconductor devices radiate heat to the conductor 
pattern of the circuit board by the heat sink in pyrexia of the pellet which performs various kinds of signal 
processing. 

[0007] For example, form in the both sides of a heat sink the heights which project outside from a resin 
member in the location where the lead terminal is not arranged, these heights are made to bend like a lead 
terminal on the outside of a resin member, and it enables it to connect with the conductor pattern of the 
circuit board with solder etc. in the semiconductor device currently indicated by JP,61-144834,A. However, 
in the semiconductor device of the above-mentioned official report, even if it connects to the conductor 
pattern of the circuit board the heights of the heat sink exposed from the resin member, since the location 
has deserted the pellet, good thermolysis is not expectable. Furthermore, even if it connects to the 
conductor pattern of the circuit board only the heights formed in the heat sink as mentioned above, good 
thermolysis is difficult only at it. 

[0008] This invention is made in view of the above technical problems, and it aims at offering the 
semiconductor device which can radiate heat good in pyrexia of a pellet, and its manufacture method. 
[0009] 

[Means for Solving the Problem] A pellet of a semiconductor circuit with which a semiconductor device of 
this invention possesses two or more connection pads is carried in a heat sink. Two or more lead terminals 
which become the perimeter of said pellet from a long and slender electric conduction board are arranged. 
Connection of these lead terminals and connection pads of said pellet is separately carried out by bonding 
wire. In a semiconductor device with which the closure of said pellet, said a part of heat sink, said bonding 
wire, and inside portion of said lead terminal is carried out to the interior of a resin member, said heat sink is 
exposed to a location where said lead terminal is not arranged in the periphery section of an inferior surface 
of tongue of said resin member. 

[0010] Therefore, since a part of inferior surface of tongue [ at least ] of a heat sink in which a pellet was 
carried is exposed to a location where a lead terminal is not arranged in the periphery section of an inferior 
surface of tongue of a resin member, if the portion is connected to a conductor pattern of the circuit board 
with solder etc., pyrexia of a pellet will radiate heat from a heat sink to a conductor pattern. Since a heat 
sink is exposed to the periphery section of an inferior surface of tongue of a resin member, this exposed 
location is near the pellet by the inside of an inferior surface of tongue of a resin member, and pyrexia of a 
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pellet radiates heat from a heat sink good to a conductor pattern of the circuit board. 

[001 1] In addition, although a direction in which a pellet is carried to a heat sink was called the upper part 
and a direction which intersects perpendicularly with this is called the side in this invention, such a direction 
is not used for convenience, in order to simplify explanation, and does not limit the direction of [ at the time 
of manufacture of actual equipment, and use ]. Moreover, a heat sink as used in the field of this invention 
means a member which a pellet is carried and contributes to thermolysis, for example, a metal island is 
permitted. 

[0012] As other invention in the above semiconductor devices, said resin member is formed in the shape of 
flat ] a rectangular parallelepiped, said lead terminal is arranged in the four corners of said resin member, 
and it has exposed to a location of a cross-joint configuration where said heat sink connected a center 
section and a neighboring center section of the inferior surface of tongue of said resin member. 
[0013] Therefore, a heat sink is connected to a conductor pattern of the circuit board with solder etc. in a 
location of a center section of the neighborhood of a resin member. In addition, a trapezoid which the shape 
of a rectangular parallelepiped as used in the field of this invention meant [ trapezoid ] that an overall 
appearance was similar to a rectangular parallelepiped, for example, made the lower part of a rectangular 
parallelepiped extend, and a configuration which excised four corners of a rectangular parallelepiped and 
made the shape of a plan type an octagon are permitted. 

[0014] As other invention in the above semiconductor devices, said resin member is formed in the shape of 
flat ] a rectangular parallelepiped, said lead terminal is arranged in the center section of the neighborhood o1 
said resin member, and said heat sink is exposed to four corners of an inferior surface of tongue of said 
resin member. Therefore, a heat sink is connected to a conductor pattern of the circuit board with solder 
etc. in a location of four corners of a resin member. 

[0015] It consists of a part for a bay of a pair to which a cross-joint configuration of a heat sink is 
respectively open for free passage in the first direction and the second direction, and intersects them as 
other invention in the above semiconductor devices, and two pellets are arranged by the amount of [ of the 
first direction ] bay in a location which counters through a part for a bay of the second direction of said heal 
sink. Therefore, since pyrexia of two pellets arranged by the amount of [ of the first direction ] bay radiates 
heat by part for a bay of the second direction, one pyrexia of two pellets cannot influence another side 
easily. 

[0016] An attaching part which bends up at least and is located in the interior of said resin member as other 
invention in the above semiconductor devices is formed in said heat sink at one. Therefore, since an 
attaching part formed in a heat sink at one is located in the interior of a resin member, a heat sink's 
dedropping [ an inferior surface of tongue of a resin member to ] cannot be found. 

[0017] Said heat sink consists of a part for a four-corners portion located in an inferior surface of tongue of 
said resin member, and a center section located in the interior as other invention in the above 
semiconductor devices. Therefore, since it is located in the interior of a resin member by the amount of [ of 
a heat sink ] center section, a heat sink's dedropping [ an inferior surface of tongue of a resin member to ] 
cannot be found. 

[0018] The upper surface of said heat sink is also exposed to a location of the periphery section of said 
resin member as other invention in the above semiconductor devices. Therefore, a portion exposed from a 
resin member of a heat sink is easily connected to a conductor pattern of the circuit board with solder etc. 
[0019] A manufacture method of a semiconductor device of this invention forms a leadframe of a piece by 
which two or more lead terminals and a heat sink of a piece were connected with one by tie rod etc. A pellet 
of a semiconductor circuit possessing two or more connection pads is carried in a portion of a heat sink of 
said leadframe. Two or more connection pads of said pellet and two or more lead terminals of said leadframe 
are separately connected by bonding wire. Hold by lateral part of said lead terminal inside a cavity of metal 
mold of a pair at least, and it arranges, said pellet and said bonding wire can attach and detach said 
leadframe with which one was equipped freely — It is filled up with resin fused to a cavity of said metal mold 
and a resin member which the closure of said pellet, said a part of heat sink, said bonding wire, and inside 
portion of said lead terminal was carried out to the interior by making said filled resin solidify, and a lateral 
part of this lead terminal exposed outside is formed. In a manufacture method of a semiconductor device of 
excising said tie rod of said leadframe etc. and having made it make said heat sink and said two or more lead 
terminals separating separately When forming said leadframe, forming in a configuration which exposes said 
heat sink to the periphery section of an inferior surface of tongue of said resin member in a location where 
said lead terminal is not arranged and arranging said leadframe inside said metal mold, It was made to make a 
portion which said heat sink exposes contact an inside of said metal mold. 

[0020] Therefore, since a part of inferior surface of tongue [ at least ] of a heat sink in which a pellet was 
carried has exposed a semiconductor device manufactured by above-mentioned method to a location where 
a lead terminal is not arranged in the periphery section of an inferior surface of tongue of a resin member, if 
the portion is connected to a conductor pattern of the circuit board with solder etc., pyrexia of a pellet will 
radiate heat from a heat sink to a conductor pattern. Since a heat sink is exposed to the periphery section 
of an inferior surface of tongue of a resin member, this exposed location is near the pellet by the inside of 
an inferior surface of tongue of a resin member, and pyrexia of a pellet radiates heat from a heat sink good 
to a conductor pattern of the circuit board. 
[0021] 

[Embodiment of the Invention] The first gestalt of operation of this invention is explained below with 
reference to drawing 1 thru/or drawing 4 . In addition, drawing 1 shows the appearance of the 
semiconductor device of the gestalt of this operation, and, for (a), a bottom plan view and (b) are [ front view 
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and (d of a plan and (c)) ] side elevations. Drawing 2 is the A-A cross section of drawing 1 , and drawing 3 is 
the B-B cross section of drawing 1 . Drawing 4 is the plan in which showing a part of manufacture method 
of a semiconductor device, and showing the important section of a leadframe. 

[0022] First as shown in drawing 1 , the semiconductor device 1 of the gestalt of this operation possesses 
the pellet 2 which consists of an integrated circuit of a semiconductor, and is carried in the upper surface ol 
a heat sink 3 this pellet 2 of whose is a metal island. As shown in drawing 3 , the pellet 2 possesses two or 
more connection pads 4, and two or more lead terminals 5 are arranged in the perimeter. 
[0023] Connection of two or more connection pads 4 of a pellet 2 and the inside portion 6 of two or more 
lead terminals 5 is separately carried out by two or more bonding wires 7, and the closure of a pellet 2, a 
part of heat sink 3, a bonding wire 7, and the inside portion 6 of a lead terminal 5 is carried out to the 
interior of the resin member 8. In addition, the lead terminal 5 is bent in the shape of a crank, and although 
the lateral part 9 projected from the resin member 8 is located on the same field as the inferior surface of 
tongue of the resin member 8, the inside portion 6 is located more nearly up than a lateral part 9. 
[0024] And in the semiconductor device 1 of the gestalt of this operation, the inferior surface of tongue of a 
heat sink 3 where the pellet 2 was carried in the upper surface as mentioned above is exposed to the 
location where the lead terminal 5 is not arranged in the periphery section of the inferior surface of tongue 
of the resin member 8. Eight lead terminals [ two ] 5 are arranged in each four corners of the resin member 
8 of the shape of a rectangular parallelepiped more flat in details, and it has exposed to the location of the 
cross-joint configuration where the heat sink 3 connected the center section and the neighboring center 
section of the inferior surface of tongue of the resin member 8. 

[0025] Then, although abbreviation formation of the heat sink 3 is carried out at the cross-joint 
configuration where the amount of [ a part for the bay 10 which is open for free passage to the cross 
direction which is the first direction, and / which are open for free passage to the longitudinal direction 
which is the second direction / 1 1 ] bay crossed, as shown in drawing 3 , the attaching part 12 which bends 
in the shape of a crank on both sides for the bay 10 which is open for free passage to a cross direction, and 
is located in the interior of the resin member 8 is formed in one. Furthermore, the crevice 13 which is open 
for free passage from the upper surface to an inferior surface of tongue is formed in the order edge, and the 
resin member 8 has also exposed the upper surface of the order edge for the 10 bay of a heat sink 3 here. 
[0026] In the above configurations, the semiconductor device 1 of the gestalt of this operation is mounted in 
the upper surface of the circuit board (not shown). In that case, the lateral part 9 of two or more lead 
terminals 5 projected from the side of the resin member 8 is separately connected to two or more signal 
wiring of the circuit board with solder etc., and the heat sink 3 order edge exposed to the resin member 8 
order edge is also connected to conductor patterns, such as touch-down wiring of the circuit board, with 

solder etc. , . . 

[0027] Since a pellet 2 can output and input various signals to the signal wiring of the circuit board with a 
lead terminal 5, the semiconductor device 1 of the gestalt of this operation in the above condition can 
perform various kinds of signal processing. Thus, although the pellet 2 which operates generates heat 
inevitably, this pyrexia radiates heat good by the heat sink 3. 

[0028] That is, since the heat sink 3 order edge connected to the conductor pattern of the circuit board 
cannot be projected outside from the inferior surface of tongue of the resin member 8 but is located inside, 
it is located near the pellet 2. Furthermore, since the heat sink 3 is exposed to a cross-joint configuration 
on the inferior surface of tongue of the resin member 8, the inferior surface of tongue of the center section 
where the pellet 2 was carried in the upper surface is directly exposed, and parts for a bay 1 0 and 1 1 are 
formed in front and rear, right and left from this center section. 

[0029] For this reason, the semiconductor device 1 of the gestalt of this operation can radiate heat good by 
the heat sink 3 in pyrexia of a pellet 2, can cool a pellet 2 good, and can guarantee stable actuation. 
[0030] And in the semiconductor device 1 of the gestalt of this operation, since the heat sink 3 has also 
exposed the upper surface in the location of the resin member 8 order edge, it is easy to connect to the 
conductor pattern of the circuit board with solder etc. the portion exposed from the resin member 8 of a 
heat sink 3, and good thermolysis nature can be secured simply. 

[0031] Moreover, in the semiconductor device 1 of the gestalt of this operation, although most heat sinks 3 
are exposed to the inferior surface of tongue of the resin member 8, since the attaching part 12 located in 
the interior of the resin member 8 is formed in the heat sink 3 at one, it is prevented that a heat sink 3 
drops out of the inferior surface of tongue of the resin member 8. 

[0032] Here, the manufacture method of the semiconductor device 1 of the gestalt this operation is 
explained briefly [ below ]. First, as etching of an ultra-thin metal plate shows to drawing 4 , two or more 
lead terminals 5 and the heat sink 3 of a piece form the leadframe 15 connected with one by the tie rod 14 
grade. In addition, although only the piece forms the pattern of a semiconductor device 1 in a leadframe 15 
in this drawing in order to simplify explanation, many patterns are continuously formed in the leadframe 15 oi 
a piece in fact. . 
[0033] Next, by making this leadframe 15 transform with a press machine (not shown) etc., a heat sink 3 and 
a lead terminal 5 are made to bend, and an attaching part 12 and the inside portion 6 are located up to a pari 
for a bay 10, or a lateral part 9. Next, a pellet 2 is carried in the upper surface of the center section of the 
heat sink 3, and the connection pad 4 of a pellet 2 and the inside portion 6 of a lead terminal 5 are 
connected by the bonding wire 7. 

[0034] Thus, a pellet 2 and a bonding wire 7 arrange the leadframe 15 with which one was equipped inside 
the cavity (not shown) of the metal mold of the pair which can attach and detach freely. While holding the 
lateral part 9 of a lead terminal 5, and a heat sink 3 order edge with the metal mold of a pair at this time, it is 
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made exposed [ these portions ] from the resin member 8 by making the inferior surface of tongue of a heat 
sink 3 contact the inside of metal mold. 

[0035] By making the resin fused to the cavity of metal mold fill up with and solidify in the above condition, a 
pellet 2, the attaching part 12 of a heat sink 3, a bonding wire 7, and the inside portion 6 of a lead terminal 5 
form in the interior the resin member 8 by which the closure was carried out. Next, while removing the weld 
flash of resin etc., if the tie rod 14 grade of a leadframe 15 is excised, a semiconductor device 1 will be 
completed. 

[0036] By manufacturing a semiconductor device 1 by the above methods, two or more lead terminals 5 are 
arranged in the four corners of the resin member 8 of the shape of a flat rectangular parallelepiped, and 
structure exposed to the location of the cross-joint configuration where the heat sink 3 connected the 
center section and the neighboring center section of the inferior surface of tongue of the resin member 8 
can be realized easily. Furthermore, since a heat sink and two or more lead terminals are formed in 
coincidence from the leadframe 15 of one sheet, as compared with the case where a heat sink and a lead 
terminal are formed separately, productivity is good. 

[0037] In addition, this invention is not limited to the above-mentioned gestalt, and permits various kinds of 
deformation in the range which does not deviate from the summary. For example, although it illustrated 
carrying the pellet 2 of a piece in the center section of the heat sink 3 of a cross-joint configuration with 
the above-mentioned gestalt, as shown in drawing 5 , it is also possible to arrange two pellets 2 to a part for 
the bay 10 which is open for free passage to the cross direction which is the first direction of the heat sink 
3 of a cross-joint configuration, and to form a semiconductor device 21 in it. 

[0038] Since a lead terminal 5 is located in the both sides of a pellet 2 in this semiconductor device 21, the 
connection of a pellet 2 and a lead terminal 5 is easy. Furthermore, since the amount of [ 1 1 ] bay is open 
for free passage from the center section located in the gap of two pellets 2 to the longitudinal direction 
which is the second direction, a heat sink 3 can radiate heat good in the process which conducts pyrexia of 
one pellet 2 to the pellet 2 of another side, and can prevent the thermal interaction of two pellets 2. 
[0039] Moreover, although it illustrated forming a heat sink 3 in the cross-joint configuration where the 
amount of [ one bay 10 which is open for free passage to a cross direction, and / which are open for free 
passage to a longitudinal direction / 1 1 ] one bay crossed with the above-mentioned gestalt, it is also 
possible to form a heat sink in a configuration which the amount of [ two or more / 1 1 ] bay is made to 
intersect one bay 1 0, and connected two or more cross-joint configurations, for example. 
[0040] Furthermore, although it illustrated forming a heat sink 3 in the configuration which does not project 
outside from the resin member 8, and maintaining the occupancy area of a semiconductor device 1 small 
with the above-mentioned gestalt, it is also possible to, make four edges of a heat sink 3 project outside 
from the resin member 8 by request for example. 

[0041] When the amount of [ of the longitudinal direction especially located in the gap of a lead terminal 5 / 
1 1 ] bay is made to project on the outside of the resin member 8, it is possible to connect a part for the bay 
1 1 of a heat sink 3 to the conductor pattern of the circuit board, without making an overall occupancy area 
increase. Moreover, although an overall occupancy area increases some when the amount of [ which is open 
for free passage to a cross direction / 10 ] bay is made to project on the outside of the resin member 8, it 
is possible to connect a part for the bay 1 0 of a heat sink 3 to the conductor pattern of the circuit board, 
without forming a crevice 13 in the resin member 8. 

[0042] The second gestalt of operation of this invention is explained below with reference to drawing 6 
thru/or drawing 8 . In addition, detailed explanation is omitted using a name with the same, same portion as 
the first gestalt mentioned above about the second gestalt of this operation. 

[0043] Drawing 6 shows the appearance of the semiconductor device of the gestalt of this operation, and, 
for (a), a bottom plan view and (b) are [ front view and (d of a plan and (c)) ] side elevations. The perspective 
diagram in which drawing 7 shows the configuration of a heat sink or a lead terminal, and drawing 8 are the 
plans showing the important section of a leadframe. 

[0044] First, with the semiconductor device 31 of the gestalt of this operation as well as the semiconductor 
device 1 mentioned above as the first gestalt of operation, as shown in drawing 6 , the pellet 32 is carried in 
the upper surface of a heat sink 33, and connection of two or more connection pads 34 of a pellet 32 is 
separately carried out to the inside portion 36 of two or more lead terminals 35 by two or more bonding 
wires 37. The closure of a pellet 32 or the heat sink 33 grade is carried out to the interior of the resin 
member 38, the lead terminal 35 was bent in the shape of a crank, and the lateral part 39 has projected it 
outside from the resin member 38. 

[0045] And although the inferior surface of tongue of a heat sink 33 has also exposed the semiconductor 
device 31 of the gestalt of this operation to the location where the lead terminal 35 is not arranged in the 
periphery section of the inferior surface of tongue of the resin member 38, it is different in the 
semiconductor device 1 which the structure mentioned above. Eight lead terminals [ two ] 35 are arranged ir 
each center section of the neighborhood of front and rear, right and left of the resin member 38 of the 
shape of a rectangular parallelepiped more flat in details, and the inferior surface of tongue of the 
four-corners portion 40 of a heat sink 33 is exposed to the four corners of the inferior surface of tongue of 
the resin member 38. 

[0046] A heat sink 33 consists of one center section 41 in which a pellet 32 is carried as shown in drawing 7 
, and four four-corners portions 40 which are open for free passage in the four corners, and these portions 
40 and 41 are respectively formed in plate-like [ of a level square ]. When the joining segment of these 
portions 40 and 41 bends in the shape of a crank, it is respectively located more nearly up than the 
four-corners portion 40 by the amount of [ level / plate-like / 41 ] center section. 
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[0047] Then, the abbreviation whole region of the inferior surface of tongue of the four-corners portion 40 
has exposed the heat sink 33 to the four corners of the inferior surface of tongue of the resin member 38 t 
and it is located in the interior of the resin member 38 by the amount of [ in which the pellet 32 was carried 
/ 41 ] center section. Furthermore, the crevice 42 which is open for free passage from the upper surface to 
an inferior surface of tongue is formed in four corners, and the resin member 38 has exposed a part of 
upper surface of the four-corners portion 40 of a heat sink 33 here. 

[0048] In the above configurations, like the semiconductor device 1 which also mentioned above the 
semiconductor device 31 of the gestalt of this operation, it is used being mounted in the upper surface of 
the circuit board (not shown), and pyrexia of a pellet 32 radiates heat to the conductor pattern of the circuit 
board by the heat sink 33. 

[0049] That is, since the four-corners portion 40 of the heat sink 33 connected to the conductor pattern of 
the circuit board cannot be projected outside from the inferior surface of tongue of the resin member 38 
but it is located inside, it is located near the pellet 32, and four four-corners portions 40 are located in the 
perimeter of the pellet 32 of a piece. For this reason, the semiconductor device 31 of the gestalt of this 
operation can radiate heat good by the heat sink 33 in pyrexia of a pellet 32, can cool a pellet 32 good, and 
can guarantee stable actuation. 

[0050] And in the semiconductor device 31 of the gestalt of this operation, since the heat sink 33 has also 
exposed the upper surface in the location of the four corners of the resin member 38, it is easy to connect 
to the conductor pattern of the circuit board with solder etc. the portion exposed from the resin member 38 
of a heat sink 33, and good thermolysis nature can be secured simply. 

[0051] Moreover, in the semiconductor device 31 of the gestalt of this operation, although the four-corners 
portion 40 of a heat sink 33 is exposed to the inferior surface of tongue of the resin member 38, since it is 
located in the interior of the resin member 38 by the amount of [ 41 ] center section, it is prevented that a 
heat sink 33 drops out of the inferior surface of tongue of the resin member 38. Here, the manufacture 
method of the semiconductor device 31 of the gestalt this operation is explained briefly [ below ]. First, as 
etching of an ultra-thin metal plate shows to drawing 8 , two or more lead terminals 35 and the heat sink 33 
of a piece form the leadframe 44 connected with one by the tie rod 43 grade. 

[0052] Next, by making this leadframe 44 transform with a press machine (not shown), a heat sink 33 and a 
lead terminal 35 are made to bend, and a part for a center section 41 and the inside portion 36 are located 
up to the four-corners portion 40 or a lateral part 39. Next, a pellet 32 is carried in the upper surface of the 
center section of the heat sink 33, and the connection pad 34 of a pellet 32 and the inside portion 36 of a 
lead terminal 35 are connected by the bonding wire 37. 

[0053] Thus, a pellet 32 and a bonding wire 37 arrange the leadframe 44 with which one was equipped inside 
the cavity (not shown) of the metal mold of the pair which can attach and detach freely. While holding the 
lateral part 39 of a lead terminal 35, and a part of four-corners portion 40 of a heat sink 33 with the metal 
mold of a pair at this time, it is made exposed [ these portions ] from the resin member 38 by making the 
whole region of the inferior surface of tongue of this four-corners portion 40 contact the inside of metal 
mold. 

[0054] By making the resin fused to the cavity of metal mold fill up with and solidify in the above condition, 
the inside portion 36 of the part for a center section 41, the bonding wire 37, and lead terminal 35 of a pellet 
32 and a heat sink 33 forms in the interior the resin member 38 by which the closure was carried out. Next, 
while removing the weld flash of resin etc., if the tie rod 43 grade of a leadframe 44 is excised, a 
semiconductor device 31 will be completed. 

[0055] By manufacturing a semiconductor device 31 by the above methods, two or more lead terminals 35 
are arranged in the center section of the neighborhood of the resin member 38 of the shape of a flat 
rectangular parallelepiped, and structure which the heat sink 33 has exposed to the four corners of the 
inferior surface of tongue of the resin member 38 can be realized easily. 
[0056] 

[Effect of the Invention] Since this invention is constituted as explained above, an effect which is indicated 
below is done so. 

[0057] When the heat sink is exposed to the location where the lead terminal is not arranged in the 
periphery section of the inferior surface of tongue of a resin member, the semiconductor device of invention 
according to claim 1 can radiate heat good to the conductor pattern of the circuit board etc. by the heat 
sink in pyrexia of a pellet, can cool a pellet good, and can guarantee stable actuation. 

[0058] Invention according to claim 2 is a semiconductor device according to claim 1, and is formed in the 
shape of [ with a flat resin member ] a rectangular parallelepiped. By arranging the lead terminal in the four 
corners of a resin member, and having exposed to the location of the cross-joint configuration where the 
heat sink connected the center section and the neighboring center section of the inferior surface of tongue 
of a resin member The structure which the heat sink exposed to the location where the lead terminal is not 
arranged in the periphery section of the inferior surface of tongue of a resin member is easily realizable. 
[0059] Invention according to claim 3 is a semiconductor device according to claim 1, and the resin member 
is formed in the shape of [ flat ] a rectangular parallelepiped, the lead terminal is arranged in the center 
section of the neighborhood of a resin member, and when the heat sink is exposed to the four corners of 
the inferior surface of tongue of a resin member, it can realize easily structure which the heat sink exposed 
to the location where the lead terminal is not arranged in the periphery section of the inferior surface of 
tongue of a resin member. 

[0060] Invention according to claim 4 is a semiconductor device according to claim 2, and the cross-joint 
configuration of a heat sink consists of a part for the bay of the pair which is respectively open for free 
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passage in the first direction and the second direction, and intersects them. When two pellets are arranged 
by the amount of [ of the first direction ] bay in the location which counters through a part for the bay of 
the second direction of said heat sink, the thermal interaction of two pellets arranged by the amount of [ of 
the first direction ] bay can be prevented by part for the bay of the second direction. 

[0061] Invention according to claim 5 is a semiconductor device according to claim 2 or 4, and can prevent 
that a heat sink drops out of the inferior surface of tongue of a resin member with easy structure by 
forming in the heat sink at one the attaching part located in the interior of a resin member. 
[0062] Invention according to claim 6 is a semiconductor device according to claim 3, and can prevent that a 
heat sink drops out of the inferior surface of tongue of a resin member with easy structure by consisting of 
a part for a four-corners portion where a heat sink is located in the inferior surface of tongue of a resin 
member, and the center section located in the interior. 

[0063] Invention according to claim 7 is claim 1 thru/or the semiconductor device of any 1 publication of 6, 
and can connect easily to the conductor pattern of the circuit board the portion exposed from the resin 
member of a heat sink with solder etc. by having exposed the upper surface of a heat sink to the location of 
the periphery section of a resin member. 

[0064] The manufacture method of the semiconductor device invention according to claim 8 When forming a 
leadframe, forming in the configuration which exposes a heat sink to the periphery section of the inferior 
surface of tongue of a resin member in the location where the lead terminal is not arranged and arranging a 
leadframe inside metal mold, By having made it make the portion which a heat sink exposes contact the 
inside of metal mold, the semiconductor device which the heat sink has exposed to the location where the 
lead terminal is not arranged in the periphery section of the inferior surface of tongue of a resin member car 
be manufactured simply. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] The appearance of the semiconductor device of the first gestalt of operation of this invention is 
shown, and, for (a), a bottom plan view and (b) are [ front view and (d of a plan and (c)) ] side elevations. 
fDrawing 2] It is the A- A cross section of drawing 1 . 
fDrawing 31 It is the B~B cross section of drawing 1 . 
fDrawing 4] It is the plan showing a leadframe. 

fDrawing 51 It is the bottom plan view showing the appearance of the semiconductor device of the example 
of a complete-change form. 

fDrawing 61 The appearance of the semiconductor device of the second gestalt of operation of this 
invention is shown, and, for (a), a bottom plan view and (b) are [ front view and (d of a plan and (c)) ] side 
elevations. 

Drawing 7] It is the perspective diagram showing portions, such as a heat sink. 

'Drawing 8] It is the plan showing a leadframe. 

^Description of Notations] 

1, 21, 31 Semiconductor device 

2 32 Pellet 

3 33 Heat sink 

5 35 Lead terminal 
8 38 Resin member 
10 1 1 A part for a bay 

12 Attaching Part 

13 42 Crevice 
15 44 Leadframe 

40 Four-Corners Portion 

41 A Part for Center Section 
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